Ab st dry matter, crude protein, and gross energy were evaluated for 2 captive grizzly bears (Ursus arctos) in 1977 and 1978. Four diets were used: 1 basal (horsemeat plus dog chow), 2 incorporating natural foodstuffs (blueberries and salmon), and 1 containing high fiber (beet pulp). Average apparent digestibilities (% dry weight) for the horsemeat plus dog chow, blueberry, and salmon diets were 82% (dry matter), 90.2%0/ (crude protein), and 88.1% (gross energy). Relative digestibilities of specific foodstuffs in descending order were: blueberries, salmon, and beet pulp. Addition of beet pulp to the diet reduced measured digestibilities to: 48.7% (dry matter), 75.1% (crude protein), and 62.0% (gross energy). Grizzly bears feeding on horsemeat exhibited digestibilities similar to those reported for obligate carnivores. Although U. arctos has evolved omnivorous food habits and morphological adaptations for herbivory, it digests cellulose poorly but has apparently conserved the ability to digest meat efficiently. The ability to digest high quality forage rapidly is presumably a necessary concomitant of denning. This study was designed to quantify the ability of the coastal grizzly bear of British Columbia to digest specific forage items. Objectives were: to document apparent digestibilities of dry matter, crude protein, and gross energy by grizzly bears; to document relative digestibilities of specific natural food types, e.g., blueberries and salmon; and to consider those data in terms of fitness of grizzly bears.
Optimal foraging theory commonly assumes that animals increase fitness by maximizing net rate of energy intake (e.g. Schoener This study was designed to quantify the ability of the coastal grizzly bear of British Columbia to digest specific forage items. Objectives were: to document apparent digestibilities of dry matter, crude protein, and gross energy by grizzly bears; to document relative digestibilities of specific natural food types, e.g., blueberries and salmon; and to consider those data in terms of fitness of grizzly bears.
We The bears were maintained on a basal diet of 50% horsemeat and 50% Purina dog chow on a 179 (Fig. 1) . The basal diet was also fed to 4 juvenile dogs. Three feed samples were collected from each diet: at the time of mixing, at day 5 of the trial, and at the end of the trial. Individual components of the diets were analyzed. Fecal samples were collected on days 5, 7, and 10 of each trial, 1 sample per animal. All samples were frozen and subsequently dried in a forced-air convection oven, and dry matter was determined for feeds and feed components. 
RESULTS
With the exception of the blueberry diet, bears consumed an average of 70 + 4% of the food offered them (Fig. 1) . The proportion of food rejected was remarkably consistent over the range of food offered (Fig. 1) . Blueberries were avidly consumed; the small portion rejected (< 1%) may have resulted from difficulties by the bears in handling the forage.
Upon termination of the trials, the male weighted 210 kg and the female 172 kg. Weight gains were 0.63 kg/day for the male and 0.51 kg/day for the female. The basal diet offered bears and dogs did not differ significantly (Table 1) . The blueberry and salmon diets were significantly lower than the basal diet in percent dry matter (t-test, P < 0.001). All three experimental diets differed from the basal diet in crude protein (P < 0.001). Only the beet pulp diet differed significantly from the basal diet in gross energy (P < 0.002). Fecal analyses of animals on known trial diets (Table 2) should prove useful to field workers estimating digestibilities by the technique of Mealey (1980). Equations 1 and 2 were used to estimate the digestibilities of dry matter, crude protein, and gross energy (Table 3) . When feeding on the basal diet, domestic dogs showed greater digestibilities of dry matter, crude protein, and gross energy than did bears (Table 3) . Most differences were statistically significant according to ttests: dry matter, P < 0.01; crude protein, P < 0.02; gross energy, P < 0.06.
Estimates of digestibility of individual forage types were derived using the data of Table 3 . Consider estimation of the digestibility of blueberries by the male grizzly. Composition of the trial diet on a dry weight basis was 75.5% basal and 24.5% blueberries. The estimated dry matter digestibility by the male was 85.4% while feeding on the basal diet and 83.6% while feeding on the blueberry plus basal diet (Table 3 ). An estimate of his ability to digest blueberries, Y, is obtained from the relationship: a Zu/Preem -commercial preparation based on horsemeat and meat byproducts (0.51 and 0.63 kg/day) appear similar to rates documented for free-ranging grizzly bears (see also Kingsley et al. 1983 ). The capacity for rapid weight gain is likely a necessary concomitant of the denning habit, which annually enforces a 4-to 7-month period of inactivity.
Digestibilities of dry matter and crude protein by U. arctos differed little from digestibilities recorded for obligate carnivores (Table 5) . Morris et al. (1974) presented data for 13 felid species (obligate carnivores); they found mean digestibilities in these species for dry matter and crude protein of 78.8% and 89.6% respectively. These calculated digestibilities for felids were lower than those reported for U. arctos (Table 5) . Where it can be evaluated statistically, digestibility of gross energy did not differ between U. arctos and obligate carnivores (P > 0.05). Taxidea taxus, more omnivorous than the Felidae, exhibited slightly lower digestibilities of meat than U. arctos. Adaptations of U. arctos towards herbivory do not include the capacity to digest coarse forage efficiently. Blueberries with 15% acid-detergent fiber (ADF) are highly digestible (88.4%, Table  6 ). Dry-matter digestibility of the more fibrous beet pulp (46.1% ADF) is much lower (11.5%, Table 6 ). The depressive effect of ADF components, particularly lignin, is well documented for ruminants (Schoonveld et al. 1974 , Short et al. 1974 ). Among monogastric pigs (nonruminants), an increase in crude fiber within the diet only slightly affects its digestibility coefficient, but markedly depresses the digestibility of the rest of the diet (Rerat 1978). Within U. arctos an increase in dietary fiber dramatically decreases the apparent digestibilities of fiber, dry matter, and gross energy. Digestibility of crude protein is depressed, but not as markedly (Table 6 ).
Ursidae is the youngest Family within Order

U. arctos and U. americanus have unspecial-
ized digestive systems, essentially a carnivore's digestive system which has been lengthened (David 1964). Unlike many other nonruminant omnivores, they have no caecum and their stomachs are too acid to encourage the microflora and microfauna needed for digestion of cellulose (Rogers 1976 ). U. maritimus has returned to carnivory only recently. Fossil records of U. maritimus do not date earlier than 70,000 B.P., and distinct changes towards more carnivorous dentition have occurred in the last 10,000 years (Kurten 1964 (Kurten , 1976 . Despite the recent evolution of more carnivorous dentition and almost purely carnivorous food habits (L6n6 1970, Russell 1975), the digestive capabilities of U. maritimus differ little from those of the omnivorous U. arctos (Table 5) .
The fossil record, present anatomy, and documented digestive capabilities (Tables 3 through  6) It is unclear how ancient the denning habit is within the Ursus line. Fossils of the source of the line, Ursavus elmensis, were found in a rock crevice dating from the Miocene; North American ursid fossils more than a million years old have been recovered from caves. For most current grizzly bear populations, the period of rapid weight gain necessary for effective reproduction occurs shortly before denning. Most vegetation is then becoming more fibrous and less digestible; fruits are an exception. Presumably both denning and digestive capabilities were part of the fitness set encouraged by natural selection. Denning is an adaptation to at least two phenomena: (1) the production of small, near-naked young unable to thermoregulate, and (2) marked seasonal changes in food availability.
The first phenomenon appears to exert stronger control. Subtropical species of Ursidae den for shorter periods in less sheltered locations than does U. arctos, and males in southern populations of U. americanus and Selenarctos thibetanus do not den every year (Bunnell 1981). Adult male U. maritimus also do not den, but they are carnivorous and less constrained by the second potential control, food availability. Rapid digestive capabilities and rapid weight gain prior to denning are required for denning to be a viable strategy. If physiological capabilities to digest foods low in fiber are more rapid and different from those appropriate to digesting foods high in fiber, we expect the former to be encouraged or conserved in grizzly bears. Grizzly bears apparently have enhanced their fitness by evolving morphological adaptations to herbivory and conserving physiological adaptations to carnivory. U. arctos are committed to seeking forage of rela
